SUMMARY The incidence ofpulmonary embolism and the number ofclinically missed diagnoses ofit in necropsies carried out between 1960 and 1984 at this department were investigated. Pulmonary embolism primarily affects elderly people with serious underlying disease; in this study it was found more often in women. The incidence of pulmonary embolism (9% of all necropsies) was unchanged during the period studied. In contrast, pulmonary embolism as the "sole" cause of death increased (p < 0O0005). Although most pulmonary emboli were the immediate cause of death, the clinical diagnosis was often missed (in 84% of all cases). Furthermore, such clinically missed diagnoses increased over the years (p < 0-005), especially in patients with heart disease and cancer.
Pulmonary embolism is a common cause of death,' but the clinical diagnosis can be extremely difficult, being recognised in 8%-70% of cases seen at necropsy.24"0 The incidence of pulmonary embolism is only between 5% and 14% in retrospective studies based on routine necropsies in general hospitals.389 In prospective studies the incidence reaches 50%-64%.4 1" Two studies have shown an increase in the incidence of pulmonary embolism in recent years. 6 12 In this department we have had a necropsy rate of between 75% and 80% for several decades.'3 (Medicolegal cases are not included.) The tentative clinical diagnosis and a copy of the death certificate accompanies the clinicians' request for a necropsy. Our material was considered to be suitable for a retrospective study of possible changes in the incidence of pulmonary embolism and the incidence of its clinical detection because necropsies are carried out in a uniform manner and the patients come from the same geographical area.
Material and methods
The following data were retrieved from the necropsy reports for the years between 1960 and 1984: necropsy number, department, sex, age, duration of last admisAccepted for publication 6 October 1988 sion, underlying disease, immediate cause of death, and other diseases contributing to death. The underlying diseases registered in cases with pulmonary embolism were: heart disease, which included acute and old myocardial infarction, rheumatic heart disease, valvular stenoses, myocardial hypertrophy with congestive heart failure; stroke, including intracerebral, subarachnoid, sub-or epidural haemorrhage and cerebral infarction; and cancer, including all malignant tumours. Pulmonary embolism was recorded as the sole cause of death if no other underlying disease, such as diabetes, hypertension, the aforementioned diseases, or other serious diseases were suggested, or detected clinically, or found at necropsy, and no surgery had been carried out. The group "other diseases" included mainly infectious disease, surgically treated benign disease, and psychiatric and neurological disorders other than stroke.
We also noted whether the diagnosis of pulmonary embolism was made or suspected clinically, by looking at the final clinical notation cited in the necropsy records, the copy of the clinical death certificate which often accompanied the request for necropsy, or, since 1975, a special form for additional information sent with the request for necropsy.
The material was divided into three periods (1960-69, 1970-79, and 1980-84 The yearly incidence of pulmonary embolism in the three periods was stable at about 9% for the total series, varying from 6-8% to 11[9%. A significant drop was seen from 1970-79 to 1980-84 in cases from the surgical department (table 2), while the incidence remained mainly unchanged in the medical and other departments.
A shift in the basic disease spectrum among patients with pulmonary embolism occurred during these 25 years (table 3) . Heart disease showed an insignificant change. Cancer increased significantly, as did pulmonary embolism as the sole cause of death. "Other diseases" decreased. Pulmonary embolism as the sole cause of death also increased in relation to all the necropsies in the series (table 4) .
A significant equal drop in the percentage of clinically diagnosed cases ofpulmonary embolism was seen in both sexes. The incidence of clinically diagnosed pulmonary embolism showed a considerable drop in the medical departments, while no significant change was seen in the surgical department (table 5) . A dramatic drop in the detection of pulmonary embolism was found for the "other departments" for the years 1970-79 and 1980-84, but the figures were too small for statistical evaluation. No significant differ- ences were found between departments as a whole. When pulmonary embolism is the immediate cause of death clinical detection was better than when it was considered to be a contributory cause at necropsy (table 6). The ratio ofimmediate to contributory cause was similar over the period studied, but a significant decrease in the incidence of clinically diagnosed pulmonary embolism as the immediate cause ofdeath was seen (table 6) . When heart disease and cancer were the underlying cause of death, the clinical diagnosis seemed to be made more frequently in connection with heart disease (table 7) .
Discussion
The clinical diagnosis of pulmonary embolism was more accurate in this hospital 25 years ago than currently, and this is most obvious in patients with heart disease and cancer, and in cases with pulmonary embolism as the sole cause ofdeath. There was no such change with stroke and "other diseases". Pulmonary embolism also tended to be more accurately diagnosed in patients with heart disease than in those with cancer. The incidence of pulmonary embolism in this study was within range of that found in other retrospective studies.3 " Almost all the emboli were macroscopical findings, and as expected,469 occurred most often in the elderly. Many pulmonary emboli may have remained undetected using routine necropsy techniques,4 but the number can be presumed to have remained constant over the period investigated as necropsy routines were unchanged. Although prospective studies are preferable for elucidating the incidence and accuracy of clinical diagnosis of pulmonary embolism,4 the consistently high necropsy rate in this hospital and the size ofthe series justifies the use of this material for a retrospective study.
This study has shown that pulmonary embolism is more common in women: pulmonary embolism is associated with femoral-popliteal thrombosis,4 which occurs more often in women.' More women than men were reported with pulmonary embolism by Havig, 4 but this trend failed to show up as a separate risk factor on multiple regression analysis4; other studies show no sex difference.3 As old age seems to be an important risk factor,4 the higher longevity among women may help to explain the difference seen in this study.
At present, we do not know why the incidence of pulmonary embolism as the "sole" cause of death has increased. It may be associated with rise in survival age in the population. ' The medical departments showed a significant decrease in the detection of pulmonary embolism.
Although patients in medical departments are more likely to have diseases which complicate the diagnosis of pulmonary embolism6 such as heart attacks and stroke, this does not explain the decline in diagnosed cases. On the contrary, our data indicate that pulmon-ary embolism is better diagnosed in heart disease than in cancer. Deaths from cancer have, however, increased in this hospital'8 to such an extent that this may in part explain the overall decrease in clinically diagnosed pulmonary embolism.
The medical and surgical departments are now more specialised than they were 25 years ago. At night wards are covered by less experienced doctors who may not be familiar with the case notes. As these doctors write the death certificates and requests for necropsy on the basis of the case notes, the clinical diagnosis of pulmonary embolism may be missed more often than if this were done by the experienced senior doctors.
Interest in the necropsy has declined.'9 Even among pathologists20 interest in necropsy presentation seems to have lost out in the face of impressive modern diagnostic equipment and laboratory techniques. Even so there is no doubt that pulmonary embolism is most clearly seen at necropsy, and clinicians who regularly witness postmortem examinations may increase the rate of successful diagnosis of the condition.2' Our thanks are due to Professor F Hartveit of this department for criticism of the manuscript, to Professor B Arnesjo and Dr A Horn of the surgical department, and Professor C 0 Solberg and Dr G von der Lippe of the medical department for their helpful comments.
